Abstract. In this paper, the derivation algebras and automorphism groups of a class of deformative super W -algebras W λ (2, 2) are determined.
Introduction
It is well known that the W -algebra W (2, 2) plays important rolls in many areas of theoretical physics and mathematics which was introduced in [18] for the study of vertex operator algebras generated by weight 2 vectors. It has a basis {L m , I m | m ∈ Z} as a vector space over the complex field C, with the non-trivial Lie brackets [L m , L n ] = (m − n)L m+n and [L m , I n ] = (m−n)I m+n . Structures and representations of W (2, 2) are extensively investigated in the known references, such as [2] , [7] , [8] , [10] , [11] , [18] , [19] and the corresponding references.
Some Lie superalgebras whose even parts are the W (2, 2) Lie algebras are constructed in [16] . The deformative super W -algebras W s λ (2, 2) (denoted by L just for convenience in the following) investigated in this paper own the same even parts: the W -algebra W (2, 2) and are infinite-dimensional Lie superalgebras over the complex field C with the basis {L m , I m , G p , H p | m ∈ Z, p ∈ s+Z}, admitting the following non-vanishing super brackets: and λ ∈ C.
It is known that derivations and automorphisms play important roles in the investigation of structures and representations of the relevant Lie algebras or superalgebras. Many references (i.e., [1] , [3] , [4] , [5] , [6] , [7] , [12] , [13] , [15] ) have focused on derivations and automorphisms of different Lie algebras or superalgebras backgrounds. In this article, the corresponding derivation algebras and automorphism groups are respectively determined in Theorems 2.1 and 3.1.
We briefly recall some notations on Lie superalgebras. Let L = L 0 ⊕ L 1 be a vector space over C, and all elements below are assumed to be Z 2 -homogeneous in this subsection, where Z 2 = {0, 1}. For x ∈ L, we always denote [x] ∈ Z 2 to be its parity, i.e., x ∈ L [x] . An 
where Inn p (L) is the set of homogeneous inner derivations of parity p consisting of adx (x ∈ L p ) defined by: Der r ( L). It should be noticed that for any
, the formal sum on the right hand side may be infinite while for any
, the nonzero summands on the right hand side must be finite since L are vector spaces.
A bijective linear map ϕ: L → L is called an automorphism of L if it satisfies:
for any x, y ∈ L, i ∈ {0, 1}. Denote by Aut( L) the set of all automorphisms of L. It is easy to verify Aut( L) is a group with the multiplication defined by the composition of linear maps.
Derivation algebra
The derivation algebra of L can be formulated as the following theorem. 
When n = 0, we have
Taking n = 0 and recalling (2.2), we have
When n = 0, together with (2.2), one can deduce
Taking n = 0 and recalling (2.2), (2.4), we have
According to the identities from (2.2) to (2.5), we can deduce
It is easy to verify that d 0,k = ad(
Define ∂ 1 and ∂ 2 as follows:
(2.8)
which implies the following identities
Then we can deduce
which together with a
from which we can deduce
− m)H n+m and (1.1), we obtain
− m)G n+m + λ(n + 1)H n+m and (1.1), we obtain
Letting m = 0 in the first equation in (2.15), one can obtain
Letting n = 0 in the second equation in (2.15), one can obtain
Letting m = 0 in the second equation in (2.15), one can obtain
which imply
Using [G n , G m ] = I m+n and (1.1), we obtain
which gives
Combining the identities obtained in (2.12)-(2.20), we have deduced the following
It is easy to see that
Taking n = 0, we obtain
Using [L n , I m ] = (n − m)I m+n and (1.1), we get
Taking n = 0 in (2.22), we obtain
Taking n = 0 and combining (2.24) with (2.22), we obtian
Recalling (2.22)-(2.25), one can deduce
It is easy to verify that
which give c L 0 ,0 = 0 and
Then the second equation in (2.28) becomes
Furthermore, we can deduce
Using [L n , I m ] = (n − m)I n+m and (1.1), we obtain
− m)H m+n and (1.1), we have
− m)G m+n + λ(n + 1)H m+n and (1.1), we obtain
Using [I n , G m ] = (n − 2m)H m+n and (1.1), we have Together with (2.34), we can deduce
which implies
Combining the identities presented in (2.29)-(2.35), we can deduce
(2.36)
Taking n = 0, one has
Using [L n , I m ] = (n − m)I n+m and (2.1), we obtain
and (2.36), we obtain
which together with (2.37) give
which together with (2.37) and (2.38) give
Combining the identities presented in (2.37)-(2.39), we obtain
.
It is easy to verify that
Define ∂ 3 and ∂ 4 as follows:
which together with (2.44) give
and (1.1), we have
and (1.1), we obtain
(2.48)
, we obtain
] = I m+n+1 and (1.1), we obtain
Combining the identities presented in (2.44)-(2.51), we can deduce
λ ), we can suppose
, which imply c Lm,k+ 
, from which we can deduce c Im,k+
and (1.1), we obtain where ǫ = 1 or −1, k ∈ Z, µ, α, β ǫ , γ ∈ C, αµ = 0 and x 2 = α 2s µ 3 . Denote by G the set generated (via composition of linear maps) by all such σ. Before proving Theorem 3.1, we first give several lemmas. where α, µ ∈ C, α = 0, µ = 0, ǫ = 1 or −1, β ǫ ∈ C.
Proof. The restriction of σ on ( L) 0 is an element in Aut (W (a, b) ) for a = 0, b = −1 in [7] . This lemma follows immediately from Theorem 5.2 of [7] .
Lemma 3.4. Denote by H the vector space spanned by {H p |p ∈ Z s }. Then σ(H p ) ∈ H.
